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1. Title of the Invention 



ZWITTERION1C MONOMER HAVING AMINO 
MULTICARBOXYLIC ACID FUNCTIONALITY 



Detailed Description of the Invention 
(Technical Field of the Invention] 

This invention relates to a zwitterionic monomer having amtno- 
multicarboxylic add functionality which is the reaction product of an aminu- 
multtcarboxylic acid and an -mine containing monomer. 

[Prior Art ] 

Various carboxybetaines, sulfobetaines, homcpolymers and 
copolymers thereof have been described in the prior art. U.S. Patent Nos. 
3,473,998 and 3,478,001 describe sulfobetaines and copolymers thereof with 
acrylonitnle. U.S. Patent No. 3.497 AB2 describes homapolymers of 
sulfobetaines and copolymers with certain elhylenically unsaturated 
monomers. U.S. Patent Nos. 7,777,87?; 2,935,493; and 2,958,08? describe 
carboxybetaines and copolymers thereof with various ethylenicafiy 
unsaturated compounds. U.S. Patent No. 3,671,502 describes copolymers 
comprising units derived from carboxybetaines or sulfobetaines and units 
derived from hydmxyalkyl acrylates/mefhacrylates, polyalkylene glycol 
acryiates/methacryfates or polygiycerol acrylates/methacrylates. U.S. i*alent 
No. 5,500,087 describes amino-multicarboxylato starch ether derivatives 
which are useful as retention and strength aids in paperrnaking. 



[Problems to be Solved by the Invention] 

However, the prior art does not describe multicarboxybetaine 
monomers or zwittenonic monomers having amino-multicarboxylic acid 
functionality. Moreover, the prior art does not describe preparing copolymers 
from such monomers 
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[Means for Solving the Invention ] 

The present invention provides a zwitterionic monomer having amino- 
multicarbaxylic acid functionality having Structure (I) 



wherein R, is selected from the group consisting of H, an afkyJ group having 1 
to 0 carbon atoms, R 2 is (CH 2 ) n where n is 2 to 12; and R a are 
independently an alkyl group having 1 to 6 carbon atoms; R £ is (CH 2 L where 
m is 2 or 3; R 5 and R 7 are independently selected from 

CH = C — 



wherein R zo is selected from the group consisting of H. CH 3 , and COQY; R 21 
is selected from H or CH 3 ; X is oxygen or nitrogen, A is a halide; and Y is 
independently a cation; 

said zwitterionic monomer is the reaction product of an amina-multtcarboxylic 
acid and an amine containing monomer, wherein the amina-multicarboxylic 
acid has Structure (ll) 




O R 4 



Rg- COO"Y + 

1 

'r 7 coo-y 



R : 



R; 



R 23 -COOH 



/ 



A — R 5 — N 



\ 



R 24 -COOH 



and the amine containing monomer has Structure (III) 
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wherein R 23 and R z ,, aro independently selected from 

CJH = C — 

I I 

wherein R ;7 is selected from the group consisting of H, CH 3 , and COOH; and 
R 2a is H or C\\ 3 

The zwitterionic monomers of the invention havo at least two carboxyl 
groups which are in close vicinity to each other in the monomer. The 
zwitterionic manomors may be polymerized alone or in combination with at 
loast one other monomer to form a polymer having unique properties. 
Polymers prepared with the zwitterionic monomer are especially useful in hair 
treatment compositions to provide increased stiffness to hoir, in coating 
formulations to increase the impact resistance, wet adhesion, and flexibility of 
the coating, especially wood coatings, and in mortar compositions to improve 
mortar compatibility, especially with redispersible powders 



[Mode for Carrying Out of the Invention] 

fha zwitterionic monomer having amino-multicarboxylic acid 
functionality is prepared by reacting an amino-multicarboxylic acid with an 
amine containing monomer. The zwitterionic monomer having amino- 
multicarboxylic acid functionality having Structure (I) 
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Ri R 3 A" Rg- COO"Y + 

H = c— C • X— R.-N^— R, — N 

11 i d — mn"Y 

wherein R, is selected from the group consisting of H, an alkyl group having 1 

to 6 carbon atoms, R 2 is (CH 2 )„ where n is 2 to 12; R 3 and R 4 are 

independently an alkyl group having 1 to 6 carbon atoms; R s is (CH 2 ) m where 

rn is 2 or 3; R 5 and R 7 are independently selected from 

CH = C- - 
i I 
R ?n R ?1 

wherein R 20 is selected from the group consisting of H, CH 3 . and COOY; R Z1 
is selected from H or CH 3 , A is a halide, preferably chloride or bromide; and Y 
is independently a cation, preferably H, alkali metal, alkaline earth metal, or 
ammonium. 

The amino-mutticarboxylic acid has Structure (II) 



R^-COOH 

/ 

A— R 5 — N 

tt 24 -COOH 



wherein R E is (CH 2 )^ where m is 2 or 3; R 23 and are independently 

selected from 

CH = C — 
I I 

wherein R 2 , is selected from the group consisting of H, CH... and COOH; R 2B 
is H or CHj, A is a hnlide, preferably chloride or bromide. 
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The amino-multicarboxylic acid is preferably prepared by a Michael 
reaction betwean an amine of an aminoalcohol, preferably a primary amine, 
and an olefin containing ester followed by halogenation with any halide and 
preferably chlonnation or brornination More preferably chlormation is used. 
The chtorinatian may be carried out using chloride compounds such as thionyl 
chloride or phosphorus oxychloride, Purification such as by steam stripping 
or rccrystallization from isopropanol or other suitable solvents may bG 
employed . 

The amino alcohol usGd in preparing the amino-multicarboxylic acid 
has structure (IV): 

Rio 

NH(CH 2 ) n OH 

wherein R 1C is H or an alkyl group having 1 to 18 carbon atoms, preferably 1 
to 8 carbon atoms, m is 2 or 3. 

The olefin containing ester has Structure (V): 

CM = C— COOR 22 
I I 

wherein R 2S is ssleuied from H. CH 3 , or COOR 22 ; R 26 is selected from H or 
CH 3 ; and is an alkyl group having 1 to 6 carbon atoms, preferably 1 to 3 
carbon atoms. Preferably, the olefin containing ester is selected from alkyl 
acrylates, alkyl methacrylates, alkyl crotonates, dialkyl maleate, or dialkyl 
furnarate 
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In one embodiment of the invention where H :0 is hydrogen then any 
olefin containing ester is acceptable for the reaction. If R 10 is an alkyl group 
then the olefin containing ester must be a diester Preferred diesters arc 
dialkyl trioleate and dialkyl fumarate, wherein the alkyl yroup has 1 to G 
carbon atoms. 

in one embodiment of the invention, the amino-mLJlticarboxylic acid fs 
prepared by reacting ethanolamme with methyl acrylate followed by 
chlorination with thionyt chloride and hydrolysis to provide the 
amincdicarboxyl containing reagent, 2-chloroethylaminodipropionic acid. A 
preferred reaction scheme is as follows: 



CM 2 CH 2 COOCH 3 

HO — GH ? CH 2 N 

~ \ 

CH 2 CH z COOCH 3 



1) SOCI 2 

2) H 2 0 



CH 2 CH 2 COOH 

/ 

CI CH 2 CH ? N + HCI 

\ 

CH?CH 2 COOH 



An amine containing monomer is reacted with the amino- 
rnutticarboxylic acid to form the zwitterionic monomer having amino- 
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multicarboxylic add functionality. The amine containing monomer has 
Structure (111): 



i' ?• 

H 2 C = C C X Ro — M 



wherein R 1 is selected from the group consisting of H, an alkyl group having 1 
to 6 carbon atoms; R 2 is (CH ? ) n where n is 2 to 12; R 3 and R 4 are 
independently an alkyl group having 1 to 6 carbon atoms; and X is oxygen or 
nitrogen 

The formation of the zwitterionic monomer having amino- 
multicarboxylic acid functionality involves reacting the amine containing 
monomer with the amino-multicarboxylic acid in an aqueous medium at a 
temperature of from about 1G°C to 95°C, preferably from about 20 C C to 50 D C. 
Trie reaction is carried out under alkaline conditions at a pH of from about 8.5 
to 13. more particularly from about 9.5 to 12.5. The pH is conveniently 
controlled by the periodic addition of a dilute aqueous solution of sodium 
hydroxide or other common base including potassium hydroxide, calcium 
hydroxide, sodium carbonate, ammonium hydroxide, totra methyl ammonium 
hydroxide, etc. The preferred bases are sodium and potassium hydroxide 

The amino-rnulticarboxylic acid may be added to the reaction mixture 
as a solid or an aqueous solution. The preferred concentration of the solution 
is 20 to 50% by weight, based on the weight of the reagent. In an alternative 
method, the amino-multicarboxylic acid soiution is brought to the desired 
alkaline pH prior to its addition to the amine containing monomer. In this 
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alternative method, the reagent is in tho form of a salt rather than an acid or 
partially neutralized acid when it is introduced to the reaction mixture. 

Reaction time will vary from about 0 2 to 24 hours depending on such 
factors as the stability and reactivity of the arnino-multicarboxylic acid 
employed, the temperature, pH, the scale of the reaction. In general, the 
preferred range of reaction time is from about 1 to 1 6 hours 

After completion of the reaction, the pH of the reaction mixture is 
adjusted to from about 3 to 9 with any commercial acid such as hydrochloric 
acid, sulfuric acid, acetic acid, etc. Such acids may be conventionally added 
as a dilute aqueous solution. Depending on the final pH and the base used, 
the carboxyl group can be present as either tho carbolic acid or the 
corresponding salt. 

Recovery of the zwitterionic monomer having amino-rnulticarbaxylic 
acid functionality may be readily accomplished by methods Known in the art 
such as precipitation. 

The following nunlimiting examples illustrate further aspects of the 
invention 



EXAMPLE 1 

Preparation of an amino-multicarboxylic acid reagent 
(2-chloroelhylaminodipropionic acid). 

A 1L three neck .ound bottom flask fitted with a water cooled 
condenser, mechanical stirrer and addition funnel was charged with 30 g 
(0.49 mole) of ethai lolamine. The flask was cooled to 10°C and 84.6 g (0.98 
mole) of methyl acrylate was charged to the addition funnel. One halt of the 
methyl acrylate was added slowly to the reaction at such a rate as to maintain 
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the reaction temperature at or below 10°C. Ethyl acetate was added to help 
solubili^e (he forming sc-lid. 

The seconri half of the methyl acrylate was added slowly to the 
reaction while keeping the temperature at or below 10°C. When tho addition 
was completed, the reaction was slowly warmed to room temperature and 
then heated to 48 :5 C and held for 18 hours to form an intermediate 
(hydroxyethylaminodipropionate methyl ester). 

The hydroxyethylaminodipropionate methyl ester was chlorinated 
according to the following procedure; An addition funnel was charged with 
183.4 ml (2.50 mole) of thionyl chloride (SOCI~) and added to the 
hydroxyethylaminodipropionate methyl ester with cooling, maintaining the 
temperature below 20 3 C. After the addition was completed, the reaction was 
healed to 80°C to 90°C and held for 2 hours. The reactor was cooled to less 
than 30°C, and approximately 75 ml of water was added to destroy any 
residual thionyl chloride and liberate the free acid The water and other 
volatiles were removed under vacuum and the product was purified by 
precipitation into isopropanol. The structures of the 2- 
chloroethylaminodipropionic acid and hydroxyethylaminodipropionate methyl 
ester were confirmed by IMMR. Chlorine analysis of the 2- 
chlaroethylamincdipropionlc acid was determined to be 13.57 percent organic 
chlorine (98. f percent of theoretical). 

EXAMPLE 2 

Preparation of an amino-nnulticarboxylic acid reagent 
(2-chloroethylaminodipropionic acid). 
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The procedure according to Example 1 was used oxcept that methyl 
acrylate was replaced with ethyl acryiate. The structures of the 2- 
chloroethylaminodipropionic acid and hydroxyethylarnmodipropionate ethyl 
oster were confirmed by NMR ChJorine analysis of the 2- 
chloroethylarninodipropioriic acid was determined tD be 13.51 (99% of 
theoretical) percent organic chlorine 

EXAMPLE 3 

Preparation of zwitterionic monomer containing an amino-multicarboxylic 
functionality (DMAPMA/CEPA). 

A 25% solution of the 2-chloroethylaminodipropionic acid prepared in 
Example 1, 130 g, and 98.6 g of a 20.27% solution of NaOH (0.125 mole) was 
siowly added to a beaker containing 21.25 g of 
dimethylaminopropylmethacrylamide (DMAPJVIA) while maintaining a pH of 
9.2 to 9.4 and a temperature of 1 0 a C to 15°C using an ice water bath. After 
the addition of the NaOH was complete, the temperature of the reaction 
mixture was raised to 40^ and maintained with stirring for three hours The 
reaction praducl was cooled to approximately 25°C and stirring was continued 
for 16 hours. The product appeared light yetlow in color. NMR spectral 
analysis indicated 100% of the monomer was synthesized. 

EXAMPLE 4 

Preparation of zwilterionic monomer containing an amino-multicarboxylic 
functionally. 

A 50% solution of the 2-chloroethylaminodipropionic acid prepared in 
Example 1 . 130 g, and 80 g of a 50% solution of NaOH was slowly added to a 
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beaker containing 85.0 g of a 50% aqueous solution of 
dimethylaminopropyfmethacrylamide (DMAFMA) while maintaining a pH of 
about 9.0 and a temperature of 1 0 C C to 15°C using an ice water bath After 
the addition of the NaOH was complete, the temperature of the reaction 
mixture was raised to 40°C and maintained with stirring for three hours. The 
reaction product was cooled to about 25°C and appeared brownish yellow in 
color. The product had a pH of 9. NMR spectral analysis indicated 75% of 
the monomer was synthesized 

EXAMPLE 5 

Preparation of zwitterionic monomer containing an amino-multicarboxylic 
functionality. 

A 50% solution of the 2-chforoethylaminodipropionic acid prepared in 
i-ixample 1, 130 g, and 74 g of a 50% solution of NaOH was slowly added to a 
beaker containing 85.0 g of a 50% aqueous solution of 
dtmethyJaminopropylmethacrylamide {DMAPMA) while maintaining a pH of 
about 8.0 and a temperature of 10°C to 15°C using an ice water bath After 
the addition of the NaOH was complete, the temporature of the reaction 
mixture was raised to 40 S C and maintained with stirring for six hours. The 
reaction product was cooled to about 25°C and appeared brownish yellow in 
color. The product had a pM of 8 NMR spectral analysis indicated 100% of 
the monomer was synthesized, as indicated by the disappearance of 
DMAPMA tertiary amine peak at 45 ppm, and the appearance of peak at 50 
pprn due to quaternary ammonium peak. Some polymerization reaction was 
utso observed 



l l 



(£ 1) )01-172330 (P2001-172330A) 



EXAMPLE 6 

Preparation of an aminoi nulti-carboxylate acid reagent, i.e., 2-chioroethyl, N- 
methyfaminosuccmic acid. 

A 250 ml 3-neck round bottom flask fitted with a water cooled 
condenser, mechanical stirrer and addition funnel was charged with 6G g 
(0.80 mole) of N-methylarninoeihanol. Dimethyl maleate (115 3 g, 0.80 male) 
was added slowly over about 30 minutes with agitation. The reaction was 
warmed to 45*C and stirred for 18 hours. When tha reaction wa? complete, 
the product was transferred with 75 ml cf toluene to a 1.000 ml 4-neck round 
bottom tlask equipped with addition funnel, mechanical stirrer, oil bath and 
distillation head. The addition funnel was charge with 1 1 D ml of thionyl 
chloride and added to the reaction slowly to keep the temperature at or below 
35°C. After addition, the reaction was heated to 8D°C for 30 minutes. The 
toluene was steam distilled until the head temperature reached 98 to 100 y C 
far three minutes. The product was cooled and filtered and than analyzed 
and gave acceptable chlorine and NMR values, indicating the desired 
compound, i.e., 2-chloroethyl, N rnethylamrnosuccinic acid, had been 
prepared 

This reagent was reacted with DMAPMA in a similar procedure to the 
Lixarnple 3 to produce a zwitterionic monomer having amino-multicarboxylic 
acid functionality. 

KXAMPLE 7 

Preparation of Copolymer of Butyl Acrylate/Methyl Methacryfate/Methacrylic 
Acid/DMAPMA/CEPA prepared in Example 3 (38:29:13:20) 
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A mixture of 38 g of butyl acrylate. 29 g of methyi msthacrylate, 13 g 
of methacrylic acid, and 22 g of ethanol, was prepared. Thirty percent of the 
mixture was heated to reflux with 0.74 g (dissolved in 1 1 g of ethyl alcohol) of 
tert butyl peroctOcito initiator. After 5 minutes, the remaining seventy percent 
of the mixture was added dropwise by means oF an addition funnel to the 
reactor ovor three hours. Simultaneously, in a separate addition funnel, 40 g 
of a 50% aqueous solution of the zwitterionic monomer prepared in Example 
3 was added drupwise to the reactor over three hours. Two hours after 
starting the monomer slow adds, 25 g of 1.5% solution of initiator solution in 
ethanol was added over a period of two hours The contents were held at 
reflux for another 4.5 hours. The contents were cooled. 

Into 220 g of polymer solution at reflux, 12.1 g of 3-amtnopropancl in 
100 g of water was added to neutralize the carboxylate functionality of the 
copolymer. The contents were steam stripped to remove ethanol. The 
resulting copolymer emulsion was cooled, filtered, and diluted to 15% solids. 

EXAMPLE 8 (Comparison) 

Preparation of a Copulymer of Butyl acrylate/ Methyl methacryiate/Methacrylic 
acid/N^-dimethyl-N-methacryloxyethyl-N-ia-sulfopropyO-ammonium betaane 

inner salt(SPR) 

The polymerisation procedure according to Example 7 was used 
except that N,N-dinicthy!-N-methacryloxyethy1-N'(3'Sulfopropyl)-ammonium 
betame inner salt (SPE) replaced the zwitterionic monomer of the invention. 

EXAMPLE 9 (Comparison) 
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8ALANCE which is available from National Starch and Chemical Company is 
prepared from Butyl Acrylate/M ethyl Methacrylate/Methacrylic Acid 
(44;43: 1 3) according to a similar procedure as set forth in Example / 

EXAMPLE 10 

Comparison of Copolymers in Hair Spray Applications. 

The zwittenonic pofyrner having aminodicarboxylic acid functionality 
prepared in Example 7 was evaluated in a 55% VOC hair spray application. 
The copolymer BALANCE, available from National Starch and Chemical 
Company, was also evaluated in a 55%VOC hair spray application. Eight 
evaJuaiors compared hair tresses which were independently treated with each 
of the hair sprays, and made a determination as to which hair tress exhibited 
more desirable performance properties. The test results are summarized in 
Table I 

TABLE I 

Polymer Gloss Stiffness Dry Comb Flake 

Example 7 
(Copolymer 
of invention) 

7/8 8/8 4/8 4/8 

Example 9 
(BALANCE) 

The results in Table I show that seven out of the eight evaluators 
preferred the zwittenonic copolymer of Exampfe 7 as compared to the 
commercially available copolymer BALANCE for gloss. Table I further shows 
that eight out of eight evaluators preferred the zwitterionic copolymer of 
Rxample 7 as compared to the commercjaily available copolymer BALANCE 
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for stiffness properties. The evaluators determined that the dry-comb 
property and flake property were equal between the tresses. Thus, the 
results in Table I clearly show the superior stiffness properties of the 
copolymers of the invention as compared to commercially available 
copolymers. 

EXAMPLE 1 t 

Comparison of Copolymers in Hair Spray Applications. 

The zwitterionic potymer having aminodicarboxyHc acid functionality 
prepared in Example 7 was evaluated in a 55% VOC hair spray application. In 
addition, the copolymer prepared in Example* 8 containing SPE was evaluated 
in a 55% hair spray application. Eight evaluators compared hair tresses which 
were independently treated with each of the hair sprays, and made a 
determination as to which hair tress exhibited more desirable performance 
properties- The test results are summarized in Table II. 

TABLE II 

Polymer Gloss Stiffness Dry Comb Hake 

Example 7 
(Copolymer 
of invention) 

5/8 7/8 4/8 4/8 

Example S 
(Copolymer 
with SPE) 

The results in Table II show that five out of the eight evaluators 
preferred the zwitterionic copolymer of Example 7 as compared to the 
copolymer of Example 8 far yloss. Table II further shows that seven out of 
eight evaluators preferred the zwitterionic copolymer of Example 7 as 
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compared to the copolymer of Example 8 for stiffness properties. I ho 
evaluators determined that the dry-comb property and flake property were 
equal between the tresses. Thus, the results in Table II clearly show the 
superior stiffness properties of the copolymers of the invention. 

EXAMPLE 12 

A polyurethane dispersant was prepared by reacting polypropylene 
glycol, isophorone dnsocyanates, and dihydroxymethyl propionic acid. 

An emulsion polymerization containing butyl acrylate, methyl 
methacrylate, and the DMAPMA/CEPA monomer prepared in Example 3 in a 
weight ratio of 30:70:0 7was conducted in the presence of approximately 25 
weight percent, based on the total weight of monomer, of the polyurethane 
dispersant. 

The resulting copolymer was evaluated in a semi-gloss paint formula 
at 25% pigment volume concentration (PVC). The paint was evaluated for 
scrub resistance according to ASTM D 24B6 using scrub resistance 
equipment Model #D10V available from Paul N Gardner. The paint exhibited 
significantly higher wet adhesion (470 cycles) than a control containing no 
DMAPMA/CEPA monomer (270 cycles). 

EXAMPLE 13 

A mortar composition was prepared which contained the copolymer 
prepared in Example 12 The mortar composition exhibited a creamy, smooth 
texture which indicated mortar compatibility. In addition, the mortar 
composition provided easier pumping and filling of forms 
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Changes and modifications may be made by those of ordinary skill 
within the scope and spirit of the following claims. 
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3. 



Claims 



A /wttterionic monomer having amino-multicarboxylic acid 



functionality having Structure (I) 



R 7 RsA- 

H 2 = C - C - X— R 3 N- -R s 
O R 4 



N 



F^-- COCKY* 
" R 7 COO'Y 



wherein R, is selected from the group consisting of H, an alkyl group having 1 
to 6 carbon atoms; R 2 is (CH 2 ) n where n is 2 to 12; R 3 and R, are 
independently an alkyl group having 1 to 6 carbon atoms; R 5 is (CH 2 ) m where 
rn is 2 or 3; R 6 and R ? are independently selected from 

CH - C — 



wherein R 20 is selected from the group consisting of H, CM* and COOY; i* 21 
is selected from H or CH 3 ; X is oxygen or nitrogen; A is a halide; and Y is 
independently a cation; said zwitterionic monomer is the reaction product of 
an amino-multicarboxylic acid and an amine containing monomer, wherein the 
aminQ-mumcarboxylic acid has Structure (II) 



-20 



R 23 -COOH 



/ 



A R 5 — N 



R^-COOH 



and the amine containing monomer has Structure (IN) 
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H 2 C = C — C X — R 2 — N 

O R 4 
wherein \ l 22 and R 2d are independently selected from 

CH = C — 
I 

wherein R 21 is selected from the group consisting of K CH Jr and COOli; and 
R 26 is H or CH 3 . 

2, The zwitterionic monomer according to Claim 1 wherein the amino- 
multicarboxylic acid is prepared by reacting eihanolamine with methyl acrylate 
followed by chlonnation with thionyl chloride and hydrolysis to form 2- 
chloroethylaminodipropionic acid 

3, A po)ymorization product of a zwitterionic monomer having amino- 
rnulticarboxylic acid functionality having Structure (I) 

tt, RgA- F^-COO-Y" 

H ? = C — C X FV N + — R s — N 

wherein is selected from the group consisting of H ( an alkyl group having 1 
to 6 carbon atoms, R 2 is (CH z ) n where n is 2 to 12; R, and R, are 
independently an alkyl group having 1 to 6 carbon atoms, FL is (CM ? ) m where 
m is 2 or 3: and R 7 are independently selected from 
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CH C — 

I 

wherein R 20 is selected from the group consisting of H, CM 3 , and COOY, R 21 
is selected from H or CH 3 ; X is oxygen or nitrogen; A is a halide. and Y is 
independently a cation: said zwilterionic monomer is the reaction product of 
an amino-multicarOoxylic acid and an amine containing monomer, wherein the 
amino-multicrjrboxylic acid has Structure (II) 

R^-COOH 

/ 

A N 

\ 

R 2 4-COOH 

and the amine containing monomer has Structure (III) 




H 2 C = C C X R 2 — N 

II ^ I 

0 R 4 

wherein R 2i and R? 4 are independently setected from 

CH = C - 
I I 
'\ 2 7 ^2a 

wherein R 27 is selected from the group consisting of H r CH-,, and COOH; and 
R 2B is H or CH^. 
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4. A hair treating composition comprising a polymer which comprises 

the reaction product of a zwitterionic monomer having amino-multicarboxyiic 
acid functionality having Structure (I) 

R i FtyV Re-COOY* 

H 2 C - - C - X K 2 - N f — R 5 — N 

O R 4 ^R-COO-Y 

wherein R, is selected from the group consisting of H, an aikyl group having 1 
to 6 carbon atoms; is (CH 2 ) n where n is 2 to 12; K 3 and R a are 
independently an alkyl group having 1 to 6 carbon atoms; is (CH 2 ) m where 
m is 2 or 3, R 6 and R 7 are independently selected from 

CH C — 

: I 

R;o 

wherein R ?a is selected from the group consisting of H. CH 3 , and COOV; K ?{ 
is selected from H or CH 3 ; X is oxygen or nitrogen; A is a halide, and Y fs 
independently a cation; said zwitterionic monomer is the reaction product of 
an amino-rnulticarboxylic acid and an amine containing monomer, wherein the 
amino-multicarboxylic acid has Structure (II) 

R ?1 -COOH 

/ 

A R 5 — 

R 24 -CODH 

and the amine conlaining monomer has Structure {III) 
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wherein R ?3 and R 2 „ aro independently seJected from 
CH - C-~ 

i i 

wherein R 27 is selec+ed from the group consisting of H, Cri 3t and COOH; and 
R 28 is H or CH 3 . 

5. A coating composition comprising a polymer which comprises the 
reaction product of a zwitterionic monomer having ammo-multicarboxylic acid 
functionality having Structure (I) 

Ri R 3 A' Rg-COOY + 

hi, = C C X R 2 -N-~ — N 

O ^ 4 X-COO-Y 

wherein R, is selected from Ihe group consisting of H, an alkyl group having 1 
to 6 carbon atoms; R 2 is (CH 2 ) n where n is 2 to 12; R 3 and R 4 are 
independently an alkyl group having 1 to 6 carbon atoms; R, is (CH 3 ) m where 
rn is 2 or 3; R* and R f are independently selected from 

CH = C — 

I I 
R 20 R 2 i 

wherein R 2C . is selected from Ihe group consisting of H, CH„ and COOY; R 21 
is selected from H or CH 3 ; X is oxygen or nitrogen; A is a halide, and Y is 
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independently a cation; said ^witterionic monomer is the reaction product of 
an arnino-multicarbox/lic acid and an amine containing monomer, wherein the 
amino-muiticarboxylic acid has Structure (II) 



R 23 ~COOH 

/ 

A — K 5 -N^ 

R 24 -COUH 



and the amine containing monomer has Structure (111) 

H 2 C = C C X R 2 — N 

II I 

O R 4 

wherein R ?3 and R 2A are independently selected from 
CH = C - 

I i 

wherein R 2; is selected from the group consisting of H, CH 3l and COOH; and 
R 2S is H or CH 3 . 

6. A mortar composition comprising a polymer which comprises the 

reaction product of a 7witterionic monomer having aminc-multicarboxylic aad 
functionality having Structure (I) 

H 7 : C -C- X- R -M -_ R — N 

^ 4 R ^ COOY 

wherein R, is selected from the group consisting of H, an alkyl group having 1 
to 6 carbon atoms; R z is (CH 2 ) n where n is 2 to 12; R, and R» are 
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independently an aikyl group having 1 to 6 carbon atoms; R 5 is (CH ? ) m where- 

rn is 2 or 3 F R 6 and R 7 are independently sebcted from 

CH = C — 
[ I 

wherein R 2C is selected from the group consisting of H, CH 3 , and COOY; R S{ 
is selected from H or CH 3 ; X is oxygen or nitrogen; A is a halide; and Y is 
independently a cation; said zwitterionic monomer is the reaction product of 
an amino-inulticarboxylic acid and an amine containing monomer, wherein the 
arnino-multicarboxylic acid has Structure (II) 



R 23 -COOH 

/ 

A R 5 — N 

\ 

R 24 -COOH 



and the amine containing monomer has Structure (111) 

«, ? , 

H 2 C = C C X R 2 N 

O R 4 
wherein R 23 and R 24 are independently selected from 

CH-C — 

I i 

wherein R ?/ is selected from the group consisting of H, CH 3l and COOH; and 
R 26 is H or CH 3 
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1. Abstract 

A zwitlerionic monomer having smino-rri tricarboxylic acid 
functionality having Structure (I) 

Ri R3A- Rg— OOCTY* 

H 2 = C C-X RL-N- R 5 — N 

■ d ^-COOY 

wherein R, is selected from the group consisting of M, an aikyl group having 1 

to 6 carbon atoms; rt 2 is (CH 2 ) n where n is 2 to 12; R 3 and R 4 are 

independently an alkyl group having 1 to 6 carbon atoms; R 5 is (CH^ where 

m is 2 or 3; R 6 and R 7 are independently selected from 

CH = C — 
' I 
R^ R 2) 

wherein R 20 is selected from the group consisting of H, CM 3 , and COOY; R 21 
is selected from H or CH,; X is oxygen or nitrogen; A is a halide; and Y is 
independently a cation. The zwittenonic monomer is the reaction product of 
an amino-multicarboxytic acid and an amine containing monomer. Polymers 
prepared with tho zwitterionic monomer are especially useful in hair treatment 
compositions to provide increased stiffness to hair, in coating formulations to 
increase the impact resistance, wet adhesion, and flexibility of the coating, 
especially wood coatings, and in mortar compositions to improve mortar 
compatibility, especially with redispersible powders. 
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